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Abstract 
Experiments on degradation of'the fungicide mancozeb on cardamom 
(Ele/laria cardamoinum) capsules by processing techniques indicated 
that thorough washing had a profound influence on the removal of 
surface residues. A waiting period of 8 to 14 days in the case of fresh 
capsules could be brought down to 3 to 4 days by washing. 
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Mancozeb is widely used in cardamom 
(Elettaria carcial1wmum Maton) planta-
tions for the management of leaf blotch 
disease. This may lead to residues of 
the fungicide and its carcinogenic 
metabolite, ethylene thiourea (ETU) in 
the capsules. Hence a field experiment 
was conducted at Cardamom Research 
Station, Pampadumpara (Idukki Dis-
trict, Kerala) to study the persistence 
and degradation of mancozeb in carda-
mom and to assess the effect of process-
ing on the removal of residues. 
A well maintained cardamom field 
planted with Malabar variety was se-
lected for the experiment. The experi-
ment was conducted in a RED with 
three replications. Plots of 4 m x 10 m 
size comprising of 3 rows and 6 clumps 
in each row were denlarcated. Dithane 
M45 manufactured by MJs Indofil Chemi-
cals (now marketed as Indofil M41)) 
containing 75% active ingredient (a 
mixture of 2.5% Zinc and 20% Manga-
nese) was sprayed three times on the 
plants at two doses namely, 0.2% ancl 
0.4%, on proprietary product basis. The 
first spray was given in July, second 
spary in August and the third spray was 
staggered so as to harvest capsules 
corresponding to different_intervals at~ 
ter treatment on the same day. A 
quantity of 750 g fresh capsules was 
collected from each plot out of which 
three sub samples ot 200 g each were 
drawn. One set was subjected to 
rigorous washing with water before 
analysis and another set was subjected 
directly to analysis of fresh capsules. 
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Mancozeb residues in -cardamom 
dose reached below maximum residue 
limit of 3 mgikg (FAOIWHO 1991) on 
the third day while in the higher dose 
it took 4 days. The waiting period of 8 
to. 14 days worked out for fresh carda-
mom could be brought down to 3 to 4 
days by washing alone. The percentage 
removal of residues by washing of fresh 
capsules was 60 to 100 at the lower and 
higher doses. This indicated that 
mancozeb residues are easily dislodgable 
by thorough washing immediately after 
harvest (Table 1). 
The residue levels observed in cured 
cardamom was almost double the level 
observed in fresh capsules because of 
higher (more than double) number of 
capsules in unit weight of dry capsules 
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and corresponding increase in the treated 
surface area of dry sample. The extent 
of reduction of residues due to curing 
process was worked out based on the 
calculated residues in fresh capsules on 
moisture-free basis and the actual 
residues left in the samples after curing. 
. The extent of residue removal by curing 
thus worked out ranged from 37.3 to 
80.6%. (Table 2). 
The study indicated that curing had no 
significant advantage over washing in 
removing mancozeb residues from car-
damom capsules. Even though washing 
of capsules before curing is recom-
mended to remove dirt and soil parti-
cles, many planters do not adopt this 
step. However in the light of present 
Table 2. Effect of washing and curing on reduction of mancozeb residues in cardamom 
capsules 
Residues (mg/kg) Residues Per cent removal 
Sampling interval on moisture- (mg/kg) in of residues 
(days) free basis cured sample 
Fresh Washed Washing Curing 
Recommended dose (0.2%) 
1 41.35 16.55 15.84 60.0 61.7 
3 27.32 13.34 12.53 51.2 54.1 
7 18.43 5.95 5.52 67.7 70.0 
14 8.69 4.49 4.28 48.3 50.7 
21 3.94 0.71 2.47 81.9 37.3 
28 1.54 0.00 0.44 100.0 71.4 
Higher dose (0.4%) 
1 91.68 20.56 22.12 77.6 75.9 
3 56.96 14.86 15.59 73.9 72.6 
7 48.25 14.44 9.34 70.1 80.6 
14 17.00 6.65 2.78 60.9 83.6 
21 7.82 2.06 2.33 73.7 70.2 
28 2.78 0.68 1.49 75.5 46.4 
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findings a rigorous and at the same time 
careful (without breaking the pod cover) 
washing of capsules may be recom-
mended with a view to remove surface 
residues of contact pesticides if any. 
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